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Introduction
This is an empirical paper that draws on the network model devised by the Globalization and World Cities research group (GaWC, http://www.lboro.ac.uk/gawc) to map changes in the urban geography of globalized service provision in the 2000-2008 period. In GaWC research, cities are not simply deemed to be service centres because they 'contain' a lot of service firms. Rather, starting from the observation that service provision is now transnationally organized through myriad interactions within the organization structure of major service firms, the position of cities is assessed through a model that provides a systematic appraisal of intra-firm flows in globalized producer services firms.
A first major application of the GaWC model was the measurement and subsequent empirical analysis of network formation amongst service centres in the year 2000 (Derudder, Taylor, Witlox, & Catalano, 2003; Taylor, Catalano, & Walker, 2002a , 2002b , 2004 . These analyses were based on information on the (importance of the) presence of 100 leading advanced producer services (APS) firms in 315 cities for the year 2000. In 2007, GaWC joined forces with the Global Urban Competitiveness Project (GUCP) at the Chinese Academy of Social Sciences (CASS) to carry out a new large-scale data collection exercise for 2008 (Taylor et al., 2009a (Taylor et al., , 2009b (Taylor et al., , 2010 . Seoul and Moscow in particular). However, in that paper cities were approached as general service centres in that information on different service sectors was aggregated. As a consequence, it remains unclear if and how different sectors have globalized along different geographical lines. In this paper, we systematically examine geographical shifts in the office networks of major service firms at the sectoral level (management consultancy, finance, advertising, accountancy, law), which allows us to obtain a more nuanced understanding of the ongoing globalization of service provision through major cities.
The remainder of this paper is organized in three main sections. First, the paper provides a brief summary of the GaWC model, i.e. its conceptual rationale, specification and data requirements. Second, we briefly describe the data collections in 2000 and in 2008, followed by an overview of the way in which these data were transformed in order to coherently measure changes in service provision. Third, we discuss change for each of the sectors in the data at the network and the city level respectively. The paper is concluded with an overview of our major findings and some avenues for further research.
Specification of the GaWC model

Conceptual rationale
Drawing on Saskia Sassen's (1995 Sassen's ( , 2001 ) work on place and production in an increasingly globalized economy, GaWC has undertaken a theoretically grounded endeavor of data acquisition for measuring world city network (WCN) formation. Sassen's research emphasizes the self-accelerative transformation of the economic bases of cities from manufacturing to business services. Unable to cope with the accelerated pace of structural change and the increasing pressure for product innovation on their own, both manufacturing and service industries are becoming more and more dependent on the customized knowledge, expertise and skills provided by specialized business services such as financial services, accountancy, management consultancy, advertising, etc.
It is now well established that many of these business service firms have increasingly become large multinational firms as they have been looking for a presence in an international market to service existing clients and find new ones (see Aharoni, 1993; Aharoni & Nachum, 2000; Daniels, 2007; Daniels & Moulaert, 1991; Edvardsson, Edvinsson, & Nystrom, 1993; Harrington & Daniels, 2006; Leslie, 1995; Roberts, 1999; Warf, 2001) . Business service firms have always clustered in cities to provide such services to their clients (see, however, Harrington & Campell, 1997) , but under conditions of contemporary globalization, multiple offices are required in major cities around the world to provide a seamless service.
Obviously, each firm has its own location strategy -which cities to have offices in, what size and functions those offices will have, and how the offices will be organized. It is the work done in these offices that 'interlocks' various cities in projects that require multiple office inputs. Thus the inter-city relations in these servicing practices are numerous electronic communicationsinformation, instruction, advice, planning, interpretation, strategy, knowledge, etc., some teleconferencing as required, and probably travel for face-to-face meetings at a minimum for the beginning and end of a given project. These are the working flows that combined across numerous projects in many firms to constitute the relations between globalized service centres specified as an interlocking city network in GaWC research (Taylor, 2001 (Taylor, , 2004 .
Model specification
The GaWC specification of the network of globalized service centres can be formally represented by a matrix V ij defined by n cities x m firms, where v ij is the 'service value' of city i to firm j. This service value is a standardized measure of the importance of a city to a firm's office network, which depends upon the size and functions of an office or offices in a city. The global network connectivity GNC a of city a in this interlocking network is defined as follows:
The conjecture behind conceiving the product of service values as a surrogate for actual flows of inter-firm information and knowledge between cities is that the more important the office, the more connections there will be with other offices in a firm's network 2 . The limiting case is a city that shares no firms with any other city so that all of its service value products in equation (1) are 0 and it has no connectivity.
In previous GaWC research, GNC measures were based on an aggregation of the connectivities of firms from different sectors (see, however, Hoyler, Freytag, & Mager, 2008 , for a sectoral mapping of connectivities for one cityregion). In this paper, connectivity in the office networks of service firms will be measured at the sectoral level. Thus a city's overall GNC a will be disaggregated into 'sectoral network connectivities' SNC a,sector . For instance, SNC London,accountancy represents London's connectivity in the office networks of leading accountancy firms.
Data and methodology
Data collections in 2000 and 2008
Precise specification guides the data collection: data are required on the city office networks of large professional, financial and creative service firms.
These exercises in data collection are described in detail in Taylor et al. (2002a) for the year 2000 and in Taylor et al. (2009b) for the year 2008, and will be summarized here as they are the inputs to our subsequent analysis. 
Measuring change
First, we measure change in the network at large. Because no single measure can unambiguously capture the direction, degree and form of change in the network, we combine two sets of indicators:
(1) The most straightforward assessment of change at the network level is based on an appraisal of changes in the central tendency of the SNC distributions through changes in the average value of the distributions, and this in combination with the percentage of cities that have become more connected to the network (rising averages and percentages >50% point to rising levels of connectivity). Second, we computed a measure of change that allows for a straightforward interpretation of changing service provision at the city level. This measure of SNC change at the city level is based on a two-step transformation of the data. Such a double transformation was deemed necessary because neither changes in rank nor absolute change in SNC are well-suited for this purpose: the different SNC distributions are essentially closed number systems that distort the measurement of change. For instance, however much more connected it becomes, the leading city cannot show additional connectivity through its SNC measure of unity. In more general terms, there is a problem of possible underestimation of change at the higher ends of the scale. This problem consists of two components: (i) a measurement problem in that higher ranked cities have less leeway to increase their sectoral connectivity because they are nearer the limit of the measurement scale (i.e. a city with a SNC of 0.95 can only increase its connectivity with 0.05) and (ii) a conceptual problem in that the markets of higher ranked cities are closer to saturation in that they have less leeway to acquire more/larger/more important offices (i.e. a city where all major service firms have a major office can hardly become more important in the office networks of these firms). Therefore, an alternative way of measuring change is required.
The measurement problem is tackled by generating standardized measures of sectoral connectivity change SSCC (see Taylor & Aranya, 2008) . These . The straightforward solution to this second problem is to use the standardized residuals from the regression SRESID as our actual measures of change. These figures can be understood as the actual level of SSCC after accounting for the possible underestimation of change in major service centres because of small but statistically significant processes of market saturation. Once again, and as can be seen in Figure 2 , the standardized residuals have a standard normal distribution (average = 0, standard deviation = 1, Kolmogorov-Smirnov-test points to a normal distribution), which implies that the change measures at the city level can be interpreted as z-scores (e.g. change > +2 or < -2 means 'exceptional change' in statistical terms).
Results: changes in globalized service provision
Changes at the network level Table 1 Table 2 which lists the top and bottom ten cities ranked by standardised residuals for each sector. These lists provide specific details of where city connectivities are growing strongly and where they are relatively in severe decline. Seoul, Shanghai, and Beijing. Sydney, which seems to benefit from its strong ties to these East Asian cities, has experienced the sixth largest connectivity gain overall (Table 2) . in this paper, therefore, is a base line of global service provision on the eve of the crisis. This will be an essential tool for future study of the geographical impact of current ongoing transformations in economic globalization.
Notes
1. Our approach implies that any given city's connectivity can change because of two reasons: (i) directly because an APS firm's presence in this city in and by itself changes (e.g., a firm moving into the city or upgrading the status of its office(s) will boost a city's connectivity because it now has more or more important connections across the world); but also (ii) indirectly because an APS firm's presence in other cities has changed (e.g., a larger number of offices of a given firm in other cities will increase a city's connectivity if the firm is present there because it now has more connections across the world).
2. This rather tentative basic assumption in WCN research has been repeatedly criticized as it tends to oversimplify the complex and diverse nature of the organizational architectures of international APS firms (see for instance Dicken & Malmberg, 2001; Jones, 2002; Lambregts, 2008) . Although it is probably fair to assume that the GaWC methodology is adequate enough to capture the large patterns of change in the geography of global service provision as the use of large data sets will somewhat iron out such idiosyncrasies, the results should nevertheless be interpreted with the necessary caution. Moreover, as one of the referees aptly pointed out, the WCN approach would surely benefit from parallel primary research testing this basic assumption, even if this research only involves a small sample of the entire set of leading APS firms. 
